Deterioration of cardiac function after acute myocardial infarction is prevented by transplantation of modified endothelial progenitor cells overexpressing endothelial NO synthases.
Stem cell transplantation and gene therapies have been shown to attenuate myocardial dysfunction after myocardial infarction (AMI) in different acute and chronic animal models. The aim of this study was to assess the potential therapeutic efficacy of endothelial NO synthases (eNOS)-expressing endothelial progenitor cells (EPCs) on infarcted hearts. Lentiviral eNOS-infected EPCs were injected after 1 h of ligation of the left anterior descending artery (LAD). The pro-inflammatory cytokines TNF-α and IL-1β levels in cardiac tissue were measured by ELISA at 3 days after transplantation. 28 days post AMI (before sacrifice), Left ventricular function of each group was determined by echocardiography and pressure-volume system. Cardiac tissues were analyzed with hematoxylin and eosin (H&E) staining and immunohistochemisty. eNOS expression in cardiac tissues was detected by western blot, and NO production of cardiac tissues was determined using an NO assay kit. TNF-α and IL-1β levels in cardiac tissue were decreased significantly at 3 days after transplantation of lentiviral with eNOS infected EPCs compared to medium control, eNOS lentiviral vector and normal EPCs. At the 28 day after AMI, echocardiography and hemodynamic measurements, and isolated heart studies showed great therapeutic efficacy in improvement of cardiac function, reduction of infarcted size and improvement of vascular densities in the peri-infarct region after intramyocardial application of lentiviral eNOS-infected EPCs compared to medium control, eNOS lentiviral vector and normal EPCs. The eNOS over-expression in cardiac tissue was observed in the eNOS-EPCs and eNOS lentiviral vector group, and NO levels were increased significantly in the eNOS-EPCs and eNOS lentiviral vector group compared to the other three groups (sham operated group, transplantation of medium or EPCs group). EPCs can be an attractive vehicle for the exogenous eNOS expression into heart after infarction, which is beneficial to prevent deterioration and promote restoration of cardiac function after AMI by improving angiogenesis.